DEPARTMENT OF THE NAVY

OFFICE OF COUNSEL
NAVAL UNDERSEA WARFARE CENTER DIVISION
1176 HOWELL STREET NEWPORTRI 02841-1708

IN REPLY REFER TO

Attorney Docket No. 101455
15 Apr 14

The below identified patent application is available for
licensing. Requests for information should be addressed
to:

TECHNOLOGY PARTNERSHIP ENTERPRISE OFFICE
NAVAL UNDERSEA WARFARE CENTER

1176 HOWELL ST.

CODE 07TP, BLDG. 102T

NEWPORT, RI 02841

Serial Number 13/566,418
Filing Date 3 August 2012
Inventor Curtis Z. Richard

Address any questions concerning this matter to the
Office of Technology Transfer at (401) 832-1511.

DISTRIBUTION STATEMENT
Approved for Public Release
Distribution is unlimited



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
15 APR 2014 2. REPORT TYPE 00-00-2014 to 00-00-2014
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

System For Isolation Testing Of RF Transmitters And Receivers £b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Technology Partner ship Enterprise Office,Naval Undersea Warfare REPORT NUMBER
Center, 1176 Howell St.,Code 07TP, Bldg. 102T ,Newport,RI,02841

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Sa_me as 12
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



Attorney Docket No. 101455

SYSTEM FOR ISOLATION TESTING OF RF TRANSMITTERS AND RECEIVERS

STATEMENT OF GOVERNMENT INTEREST
[0001] The invention described herein may be manufactured and
used by or for the Government of the United States of America for
governmental purposes without the payment of any royalties thereon

or therefore.

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0002] None.

BACKGROUND OF THE INVENTION
(1) Field of the Invention
[0003] The present invention relates generally to the testing
of transmitters and receivers, and more particularly to a system
that can perform isolation testing of a radio frequency (RF)
transmitter or an RF receiver.
(2) Description of the Prior Art
[0004] Currently, the testing and diagnosing of a faulty
radio frequency (RF) transmission and receiving systems requires
that the system be taken out of the field to a lab/testing
location. This is a time-consuming process. Further, if a
problem exists in a network of RF transmission/receiving

systems, repair technicians are forced to guess at which system
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should be pulled out of the network for testing.

SUMMARY OF THE INVENTION
[0005] Accordingly, it is an object of the present invention
to provide a system for testing an RF transmission and receiving
system.
[0006] Another object of the present invention is to provide
a system that can be used for field testing of an RF
transmission and receiving system.
[0007] Still another embodiment of the present invention is
to provide a system that can be used to field test the
transmission portion or receiving portion of an RF transmission
and receiving system.
[0008] Other objects and advantages of the present invention
will become more obvious hereinafter in the specification and
drawings.
[0009] In accordance with the present invention, a system for
performing isolation testing of radio frequency (RF)
transmission and receiving systems includes a programmable
device that generates a test signal indicative of a RF signal
and receives a processed test signal indicative of the test
signal after processing thereof by one of a RF transmission
system and a RF receiving system. The programmable device

performs a comparison between the processed test signal and
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calibration data, and generates a report based on the
comparison. A hardwire signal router provides the test signal
to one of the RF transmission system and the RF receiving
system, and provides the processed test signal to the
programmable device. The router includes a first switching
mechanism and a second switching mechanism operating in a
coordinated fashion to define one of a first state and a second
state. The first state is defined when (i) the first switching
mechanism directs the test signal to an input of the RF
transmission system wherein the RF transmission system generates
the processed test signal, and (ii) the second switching
mechanism directs the processed test signal so-generated by the
RF transmission system to the programmable device. The second
state is defined when (i) the second switching mechanism directs
the test signal to an input of the RF receiving system wherein
the RF receiving system generates the processed test signal, and
(ii) the first switching mechanism directs the processed test
signal so-generated by the RF receiving system to the

programmable device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Other objects, features and advantages of the present
invention will become apparent upon reference to the following

description of the preferred embodiments and to the drawings,
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wherein corresponding reference characters indicate corresponding
parts throughout the several views of the drawings and wherein:
[0011] FIG. 1 is a top-level block diagram of an RF
transmission and receiving system in accordance with the prior
art; and

[0012] FIG. 2 is a schematic diagram of a system for
performing isolation testing of the transmission portion or
receiving portion of an RF transmission and receiving system in

accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0013] Referring now to the drawings and more particularly to
FIG. 1, a block diagram of a prior art RF transmission and
receiving system is shown and is referenced generally by numeral
10. A transmission signal source 12 provides transmission data
to a transmission system 14 that formats the transmission data
for transmission as an RF signal 18 by an antenna 16. On the
receiving side of system 10, an antenna 26 receives an RF signal
28 and couples same to a receiving system 24 that formats RF
signal 28 for presentation to a user by a received signal
presentation module 22 (e.g., display, audio reproduction and/or
hard copy presentation, etc.).
[0014] Referring now to FIG. 2, the above-described RF

transmission and receiving system 10 is illustrated with the
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present invention’s system for performing isolation testing of
either transmission system 14 or receiving system 24. Briefly,
the present invention includes a programmable device 30 hard
wired to system 10 where such hardwiring includes switching
mechanisms 32 and 34 operable to issue test signals to (and
received processed test signals from) one of transmission 14 and
receiving system 24.

[0015] Programmable device 30 includes a processor 304,
memory 30B, a port 30C for injecting signals indicative of
either RF transmission data (for transmission system 14) or an
RF signal (for receiving system 24), and a port 30D for
receiving signals indicative of either formatted transmission
data (from transmission system 14) or presentation of formatted
received data (from receiving system 24). 1In general, processor
30A sweeps one or more user selected waveforms through a
selected frequency range based on application requirements. The
testing sequence can be pre-programmed into memory 30B.

[0016] Switching mechanisms 32 and 34 are set to isolate
signal routing through either transmission system 14 or
receiving system 25. More specifically, switches 32A, 32B and
34A are operated to couple transmission system 14 to ports 30C
and 30D when performing isolated testing of transmission system
14. 1In a similar fashion, switches 32B, 34B and 32C are

operated to couple receiving system 24 to ports 30C and 30D when
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performing isolated testing of receiving system 24.

[0017] In either of the above-described testing
scenarios/states, the signals/data received at port 30D can be
compared (by processor 30A) to calibration data stored in memory
30B. The results of the comparisons can be in the form of a
report (e.g., simple “pass-fail” report, graphical data reports,
etc.) that can be displayed in real-time via a display 36 and/or
stored in memory 30B.

[0018] Programmable device 30 can be based on a software
defined radio (SDR) configured to operate as described herein.
By way of example, one such software defined radio is the open
source GNU radio platform utilizing the Universal Software Radio
Peripheral.

[0019] The advantages of the present invention are numerous.
Isolation testing of RF transmission and receiving systems can
be performed in the field with a low-cost device. Tests can be
pre-programmed such that a technician can readily determine if a
transmission or receiving system is faulty. The invention will
be particularly useful when trouble shooting RF transmission and
receiving systems in the field.

[0020] It will be understood that many additional changes in
the details, materials, steps and arrangement of parts, which have
been herein described and illustrated in order to explain the

nature of the invention, may be made by those skilled in the art
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within the principle and scope of the invention as expressed in

the appended claims.

Page 7 of 8



Attorney Docket No. 101455

SYSTEM FOR ISOLATION TESTING OF RF TRANSMITTERS AND RECEIVERS

ABSTRACT OF THE DISCLOSURE

A programmable device generates a test signal indicative of
a RF signal and receives a processed test signal indicative of
the test signal after processing thereof by one of a RF
transmission system and a RF receiving system. The programmable
device performs a comparison between the processed test signal
and calibration data, and generates a report based on the
comparison. A hardwire signal router provides the test signal
to one of the RF transmission system and the RF receiving
system, and provides the processed test signal to the
programmable device. The router includes a first switching
mechanism and a second switching mechanism operating in a
coordinated fashion to define one of a first state for testing
the RF transmission system and a second state for testing the RF

receiving system.
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